P Pu ur rp po os se e: : The laryngeal mask airway (LMA) is used in nasal surgery but there is some concern of tracheal or laryngeal contamination with blood and secretions. We have evaluated the ability of the LMA to prevent airway contamination until full emergence from anesthesia.
M Me et th ho od ds s: : Two hundred adults, ASA I-III patients, undergoing nasal surgery under general anesthesia were included in a prospective observational study. A reinforced LMA, sizes 3-5, was used during surgery and removed with its cuff inflated, in recovery, when the patients awoke. The LMA was examined on its laryngeal aspect for contamination of blood and secretions and scored (0-3) independently by two observers according to soiling (score of 0 = no blood; score of 1 = staining on the cuff; score of 2 = staining on the inside of mask; score of 3 = blood in the tube).
R Re es su ul lt ts s: : The contamination scores were [n (%)]: 0 =174 (87%); 1 = 22 (11%); 2 = 4 (2%); 3 = 0 (0%).
C Co on nc cl lu us si io on n: : Ninety-eight percent of patients had no or minimal contamination of the LMA. The 2% incidence of grade 2 LMA soiling is low and probably acceptable, since it did not result in symptoms of airway contamination. We suggest that the use of the LMA for nasal surgery may be appropriate. NESTHESIA for nasal surgery ideally requires an airway device which is resistant to obstruction and displacement. It should also provide unobstructed access to the surgical field for the operator and protect the airway from blood and secretions from above. The reinforced laryngeal mask (RLMA) can be used in nasal surgery because it provides an unobstructed airway and forms a reliable seal across the oropharyngeal inlet 1 thus protecting the airway from blood and surgical debris from above. 2 At the end of surgery, the LMA can be left in place until the patient fully emerges from anesthesia and is able to protect his or her own airway. The time period between the end of surgery to full emergence from anesthesia may be associated with a continued risk of airway contamination. We describe the use of the RLMA in a prospective study of 200 patients undergoing nasal sinus and septal surgery procedures where soiling of the inner aspect of laryngeal mask at full emergence from anesthesia was used as an indicator of laryngeal or tracheal soiling. P Pa at ti ie en nt ts s a an nd d m me et th ho od ds s Ethical approval and informed verbal consent for this prospective study was obtained. Over a period of 28 months all ASA I-III adult patients scheduled for elective nasal septal and nasal sinus procedures were included. Patients were excluded if they had a known history of hiatus hernia or reflux. Anesthesia was induced with propofol 2-2.5 mg·kg -1 bolus injection and maintained either with sevoflurane (1-3%) with fentanyl (2 µg·kg -1 ); sevoflurane (1-2%) with remifentanil (0.07-0.15 µg·kg -1 ·min -1 ); or target controlled propofol infusion (Astra Zeneca, UK; 2.4-4 µg·L -1 ) with remifentanil (0.07-0.15 µg·kg -1 ·min -1 ) depending on the anesthesiologist's choice. RLMA's sizes 3-5, were used in all patients for the control of the airway. Cuffs were inflated in order to avoid air leaks when the anesthetic circuit was pressurized at 20 cm of water. Topical nasal application of 5% cocaine was used in all cases to reduce bleeding during surgery and no throat pack was used. Ventilation was controlled using a mechanical ventilator, a circle system and 50% oxygen in air gas mixture. Tidal volume was adjusted to keep end-tidal CO 2 between 4 to 5 KpA. Standard monitoring was applied.
Objectif : Le masque laryngé (ML) est utilisé en chirurgie nasale
At the end of the surgical procedure the oropharynx was cleared of secretions and blood by the surgeon under direct vision with a soft tip suction catheter. All anesthetic agents were stopped, 100% oxygen was given to the patients and they were taken to the recovery room in the supine position. In the recovery room, patients received 40% oxygen through a venturi driven "T" piece and their blood pressure, electrocardiogram and oxygen saturation were monitored throughout. No bite block was used. The laryngeal masks were removed when patients opened their eyes spontaneously. The laryngeal aspect of the laryngeal mask was examined by two observers for the degree of soiling and scored independently on a scale of 0 to 3 [0 = no blood or blood stained secretions seen on the laryngeal (anterior) aspect of the LMA; 1 = staining with blood or blood stained secretions on the anterior aspect of the cuff of the LMA; 2 = staining with blood or blood stained secretions inside the cup of the LMA; 3 = blood or blood stained secretions found in the tube with or without staining in the cuff] as shown in Figure 1 . Other data obtained included age, weight, sex, size of LMA, surgical duration, time There were no differences between the group of patients with soiling scores 1 and 2 and the group of patients with a soiling score 0 with regards to mean age, weight, duration of operation and time to awakening as shown in Table I . The types of anesthetics used and the distribution of the contamination scores are shown in Table II .
No anesthetic or surgical complications occurred in any of the patients and all patients were discharged as planned.
D Di is sc cu us ss si io on n Acceptance of the LMA for upper airway surgery is increasing. We evaluated tracheal soiling in major nasal surgery at the end of anesthesia, when the patient is fully alert with all airway reflexes intact.
We found that in 87% (n = 174) of cases no blood or secretions were seen on the cuff or cup of the laryngeal mask (contamination score = 0) and that 11% (n = 22) had some blood on the cuff only (contamination score = 1). In these 196 patients (98% of cases), we concluded that contamination of the patient's airway from blood or secretions pooling from above was highly unlikely.
When compared with the tracheal tube, the LMA forms a reliable seal across the oropharynx 1 and protects the larynx and trachea from dye placed in the pharynx during anesthesia. 2 In addition, insertion of the laryngeal mask is associated with less tachycardia and hypertension than laryngoscopy and tracheal intubation. [3] [4] [5] [6] This may result in better control of blood pressure and intraoperative bleeding. The placement of a laryngeal mask does not require muscle relaxants, therefore common side effects of muscle relaxants are avoided. It is tolerated better at lighter levels of anesthesia. 7 During emergence from anesthesia for nasal surgery, the laryngeal mask maintains an unobstructed airway better than the Guedel airway. 8 It is potentially beneficial therefore to leave it in place until full emergence from anesthesia.
Daum and O'Reilly have evaluated the use of the laryngeal mask in a wide variety of otorhinolaryngology surgeries, including minor ear and nasal surgery, and major ear surgery. 9 Their results show that in two out of 217 patients (1%) the LMA had to be replaced with an endotracheal tube but they did not formally evaluate the LMA for contamination. Williams, Thompsett and Bailey 8 compared the laryngeal mask with the tracheal tube in a small number of nasal surgery procedures. They noted airway contamination in five out of 36 patients (14%).
In our study only 2% (n = 4) of cases had soiling of the cup of the LMA and we did not observe soiling of the tube of the LMA. In these cases there is a theoretical possibility of contamination of the lower airway with blood or secretions. However, there were no clinical signs or symptoms of inhalation of blood or secretions e.g., stridor, breath holding, desaturation, All data reported as mean ± SD. There is no statistical difference in patient demographics in the two groups (P # 0.05). There is no statistical difference between the regimen used and outcome scores (P # 0.05).
laryngospasm or coughing, intraoperatively or postoperatively in any of these four patients. We were able to discharge all patients as planned. We used three different anesthetic techniques. It can be argued that different techniques in themselves may have influenced the contamination scores and the outcome of the study. The reasons for not adopting a single anesthetic technique included; 1) to allow freedom of choice for the anesthesiologist, according to the patient's clinical history; 2) to evaluate the RLMA in more clinically relevant situations. We were not aiming to compare different anesthetic techniques. However, there appears to be no difference in contamination scores with the three different techniques (Table II) used in this study.
The LMA contamination scoring system which we have used has not been previously described. Lack of blood inside the cup of the LMA (contamination score of 0 and 1) should always, in theory, correlate with a contamination free larynx. Blood in the cup of the LMA (a score of 2) may not necessarily result in actual laryngeal or tracheal contamination. John, Hill and Hughes 2 used LMA's in anesthetized patients and placed a dye in the oropharynx. They examined endoscopically the larynx and trachea for contamination and found no evidence of laryngeal contamination in any patient even though, in one, they saw pooling of dye in the cup of the LMA. Williams and Bailey 10 compared the RLMA with the endotracheal tube in patients undergoing adeno-tonsillectomy. They examined the larynx at the end of surgery with a fibreoptic bronchoscope. In one patient in the laryngeal mask group they could see blood inside the cup of the LMA and yet there was no soiling of the larynx or trachea with blood.
Our results suggest that use of the RLMA for nasal surgery may be appropriate. It provides a reliable airway, and protects the airway from contamination until the patient is allowed to fully emerge from anesthesia.
